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Indian Standard 

PLUGS. SOCKET-OUTLETS AND COUPLERS FOR 
INDUSTRIAL PURPOSES 

PART 1 GENERAL REQUIREMENTS 

Introduction 

This standard is divided into several parts: 

Part I: General requirements, comprising clauses of a general character. 

Subsequent parts: Particular requirements dealing with particular types. The clauses of 
these particular requirements supplement or modify the corresponding clauses in Part I. 
Where the text of subsequent parts indicates an "addition" to or a "replacement" of the 
relevant requirement, test specification or explanation of Pan I, these changes are made 
to the relevant text of Part 1, which then becomes part of the standard. Where no 
change is necessary, the words "This clause of Part 1 is applicable" are used. 



Scope 

This standard applies to plugs and socket-outlets, cable couplers and appliance 
couplers, with a rated operating voltage not exceeding 690 V d.c. or a.c. and 500 Hz a.c. 
and a rated current not exceeding 250 A, primarily intended for industrial use, either 
indoors or outdoors. 

The list of preferred ratings is not intended to exclude other ratings, requirements for 
which are under consideration. 

This standard applies to plugs and socket-outlets, cable couplers and appliance 
couplers, hereinafter referred to as accessories, for use when the ambient temperature 
does not normally exceed 40 °C. 

The use of these accessories on building sites and for agricultural, commercial and 
domestic applications is not precluded. 

Socket-outlets or appliance inlets incorporated in or fixed to electrical equipment are 
within the scope of this standard. This standard also applies to accessories intended to 
be used in extra-low voltage installations. 

This sUikUkI does not *pply to ■ocessories primarily inlefxled for domestic snd similar general purposes. 

In locations where special conditions prevail, for example on board ship or Where 
explosions are liable to occur, additional requirements may be necessary. 
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2. DcfiBitions 

Where the terms voltage and current are used, they imply the d.c. or the a.c. r.m.s. 
values. 

The following definitions apply for the purpose of this standard. 
The application of accessories is shown in Figure 1. 

2.1 Plug and socket-outlet 

A means enabling the connection at will of a flexible cable to fixed wiring. It consists 
of two parts: 

2.1.1 Socket-outlet 

The part intended to be installed with the fixed wiring. 

A sockel-outlet may also be incorporated in the output circuit of an isolating transformer. 

2.1.2 Plug 

The part integral with or intended to be attached to the flexible cable connected to 
the equipment or to a connector. 

2.2 Cable coupler 

A means enabling the connection at will of two flexible cables. It consists of two 
parts: 

2.2.1 Connector 

The part integral with or intended to be attached to the flexible cable connected to 
the supply. 

2.2.2 nug 

The part integral with or intended to be attached to the flexible cable connected to 
the equipment or to a connector. 

The plug of a cable coupler is identical to the plug of a "plug and socket-outlet". In general, a connector has 
the same contact arrangement as a socket-outlet. 

2.3 Appliance coupler 

A means enabling the connection at will of a flexible cable to the equipment. It 
consists of two parts: 

2.3. 1 Connector 

The part integral with, or intended to be attached to, the flexible cable connected to 
the supply. 

2.3.2 Appliance inlet 

The part incorporated in, or fixed to, the equipment or intended to be fixed to it. 

In general, the connector of an appliance coupler is identical lo the connector of a cable coupler and an 
appliance inlet has the same contact arrangement as a plug. 
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2.4 Rewirable plug or connector 

An accessory so constructed that the flexible cable can be replaced. 

2.5 Non-rewirable plug or connector 

An accessory so constructed that the flexible cable cannot be separated from the 
accessory without making it pennanently useless. 

2.6 Mechanical switching device 

A switching device designed to close and open one or more electric circuits by means 
of separable contacts. 

2.7 Switched socket-outlet 

A socket-outlet with an associated switching device to discinnect the supply from the 
socket-outlet contacts. 

2.8 Integral switching device 

A mechanical switching device constructed as a part of an accessory covered by this 
standard. 

2.9 Interlock 

A device, either electrical or mechanical, which prevents the contacts of a plug from 
becoming live before it is in proper engagement with a socket-outlet or connector, and 
which cither prevents the plug from being withdrawn while its contacts are live or makes 
the contacts dead before separation. 

2.10 Retaining device 

A mechanical arrangement which holds a plug or connector in position when it is in 
proper engagement, and prevents its unintentional withdrawal. 

2. 1 1 Rated current 

The current assigned to the accessory by the manufacturer. 

2.12 Insulation voltage 

The voltage assigned to the accessory by the manufacturer and to which dielectric 
tests, clearances and creepage distances are referred. 

2.13 Rated operating voltage 

The nominal voltage of the supply for. which the accessory is intended to be used. 

2.14 Basic insulation 

The insulation necessary for the proper functioning of the accessory and for basic 
protection against electric shock. 

2. 15 Supplementary insulation (protective insulation) 

An independent insulation provided in addition to the basic insulation, in order to 
ensure protection against electric shock in the event of a failure of the basic insulation. 
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2.16 Double insulation 

Insulation comprising both basic insulation and supplementary insulation. 

2.17 Reinforced insulation 

An improved basic insulation with such mechanical and electrical qualities that it 
provides the same degree of protection against electric shock as double insulation. 

2.18 Terminal 

A conductive part provided for the connection of a conductor to an accessory. 

2.18.1 Pillar terminal 

A terminal in which the conductor is inserted into a hole or cavity, where it is 
clamped under the shank of the screw or screws. The clamping pressure may be applied 
directly by the shank of the screw or through an intermediate clamping member to which 
pressure is applied by the shank of the screw (see Figure 14a). 

2.18.2 Screw terminal 

A terminal in which the conductor is clamped under the head of the screw. The 

clamping pressure may be applied directly by the head of the screw or through an' 

intermediate part, such as a washer, clamping plate or anti-spread device (see Figures 14b 
and 14c). 

2.18.3 Stud terminal 

A terminal in which the conductor is clamped under a nut. The clamping pressure 
may be applied directly by a suiubly shaped nut or through an intermediate part, such 
as a washer, clamping plate or anti-spread device (see Figure 14d). 

2.18.4 Saddle terminal 

A terminal in which the conductor is clamped under a saddle by means of two or 
more screws or nuts (see Figure 14e). 

2.18.3 Lug terminal 

A screw terminal or a stud terminal, designed for clamping a cable lug or bar by 
means of a screw or nut (see Figure 140- 

2.18.6 Mantle terminal 

A terminal in which the conductor is clamped against the base of a slot in a threaded 
stud by means of a nut. The conductor is clamped against the base of the slot by a 
suitably shaped washer under the nut, by a central peg if the nut is a cap nut, or by 
equally effective means for transmitting the pressure from the nut to the conductor 
within the slot (see Figure I4g). 

2.19 Clamping unit 

The part of a terminal necessary for the damping and the electrical conneaion of the 
conductor. 
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2:0 Type lest 



A lesl of out or more de\iL'e'> made 10 a Lcrtain design 10 show ihjt the devipn meeiN 
certain speLini.jiion>. 



3. General requirements 

Accessories shall be so designed and constructed thai in normal use their performance 
is reliable and without danger to the user or surroundings. 

In general, compliance is checked by carrying out all the tests specified 



4. General notes on tests 

4.1 Tests according to this standard are type tests. If a part of an accessory has previously 
passed tests for a given degree of severity, the relevant type tests shall not he repeated if 
the severity is not greater. 

4.2 Unless otherwise specified, the samples are tested as delivered and under normal conditions 
of use, at an ambient temperature of 20 ± 5 °C; the tests are made at rated frequency. 



4.3 Unless otherwise specified, the tests are carried out in the order of the clauses of this 
standard. 

4.4 Three samples are subjected to all the tests. If however, the ie.sis of Clauses 20, 21 and 22 
have to be made with both d.c. and a.c, the lest with a.c. is made on three additional 
samples. 

4.5 Accessories are deemed to comply with this standard if no sample fails in the complete series 

of appropriate tests. If one sample fails in a lesl, that lesl and those preceding which may 
have influenced the test result are repeated on another set of three samples, all of which 
shall then pass the repeated tests. 

In general, il will only he necessary 10 repeal the test which caused the failure, unleu the sample faiU in one 
of the tests of Clauses 21 and 22. m which case the tests arc repeated from that >>f Clause 20 onwaids 

The applicant may submit, together with the first set of samples, the additional set which may be wanted 
should one sample fail The testing station will then, without further request, test the additional samples and will 
reject only if a further failure occurs If the additional set of samples is not submitted at the same time, the 
failure of one sample will entail a rejection 

4.6 When the tests are carried out with conductors, the latter shall be copper and comply with 
lEC Publications 227. 228 and 245-4. 
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5. Standard ratings 

5.1 Preferred rated operating voltage ranges and voltages are: 



20 V to 25 V 

40 V to 50 V 

100 V.to 130 V 

200 V to 250 V 

277 V 



380 V to 415 V 

440 V to 460 V 

480 V to 500 V 

600 V to 690 V 



5.2 Preferred rated currents are given in the following table: 



Table I 



Series 1 


Series II 


A 


A 


16 


20 


32 


30 


63 


60 


125 


100 


250 


200 



6. Classification 

6.1 Accessories are classified: 

6.1.1 according to purpose: plugs, socket-outlets, connectors, appliance inlets; 

6.1.2 according to degrees of protection: either in accordance with I EC Publication 529, or 

according to degrees of protection against moisture: 

- ordinary accessories; 

- splashproof accessories; 

- watertight accessories. 

For new designs, degrees of protection according to Publication 529 shall be used. 



IPXO/ordinary accessories have no special protection against moisture, and they need not have lids. 
In some countries, IPXO/ordinary accessories are not allowed. 

6.1.3. according to earthing facilities: 

- accessories without earthing contact; 

- accessories with earthing contact; 

6.1.4 according to the method of connecting the cable: 

- rewirable plugs and connectors; 

- non-rewirable plugs and connectors; 
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6.1.5 according to interlocking facilities: 

- accessories without interlock, with or without integral switching device; 

- accessories with mechanical interlock; 

- accessories with electrical interlock. 



7. Marking 

7.1 Accessories shall be marked with: 

- rated current(s) in amperes; 

- rated operating voltage(s) or range(s) in volts; 

- symbol for nature of supply, if the accessory is not intended for both a.c. and d.c, or 
is intended for a.c. with frequencies other than 50 Hz or 60 Hz, or if the rating is 
different for a.c. and d.c; 

- rated frequency if exceeding 60 Hz; 

- either the name, trade mark or identification mark of the manufacturer or of the 
responsible vendor; 

- type reference, which may be a catalogue number; 

- symbol for degree of protection as applicable; 

- symbol indicating the position of the earthing contact or the means used for 
interchangeability, if any. 

Optionally, the insulation voltage may be marked. 

Compliance is checked by inspection. 



7.2 When symbols are used, they shall be as follows: 

A 

V 

Hz 

Q or X 

IPXC or no symbol 

IPX4 or /*\ (one drop in a triangle) 

IPX? or M\ (two drops) 

IPXX (relevant figures) 



amperes 

volts 

hertz 

alternating current 

direct current 

earth 

ordinary construction 

splashproof construction 

watertight construction 

other constructions 



For the marking of rated current(s) and rated operating voltage(s) or range(s), figures 
may be used alone. 
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The figure for d.c. rated operating voltage, if any, shall then be placed before the 
figure for the a.c. rated operating voltage, and separated from it by a line or a dash. 

Compliance is checked by inspection. 

7.3 For socket-outlets and appliance inlets, the marking for rated current, nature of supply, if 
necessary, and either the name, trade mark or identification mark of the manufacturer or 
the responsible vendor shall be on the main part, on the outside of the enclosure, or on 
the lid, if any, if the latter cannot be removed without the aid of a tool. 

Except for flush-type socket-outlets and appliance inlets, these markings shall be easily 
discernible when the accessory is mounted and wired as in normal use, if necessary after 
removal from the enclosure. The marking, if any, for the insulation voltage shall be on 
the main part; it shall not be visible when the accessory is mounted and wired as in 
normal use. 

The marking for rated operating voltage, type reference, the symbol for degree of 
protection, if required, and the symbol indicating the position of the earthing contact or 
the means used for interchangeability, if any, shall be on a place which is visible after 
installation of the accessory, on the outside of enclosure or on the lid, if any, if the 
latter cannot be removed without the aid of a tool. 

With the exception of the type reference, these markings shall be easily discernible 
when the accessory is mounted and wired as in normal use. 

Compliance is checked by inspection. 

The term "main part" of a socket-outlet or an appliance inlet means the part carrying the contacts. 

TTie type reference may be marked on the main part. 

7 4 For plugs and connectors, the marking specified in Sub-clause 7.1, with the exception of 
the marking for insulation voltage, if any, shall be easily discernible when the accessory 
is wired ready for use. 

The marking for insulation voltage, if any, shall be on the main part; it shall not be 
visible when the accessory is mounted and wired as in normal use. 

The term ready for use" does not imply that ,he plug or connector is in .engagement with its complementary 
jccessory 

rhe term "main part" of a plug or a connector means the pan carrying the contacts. 
Compliance is checked by inspection. 

7.5 For rewirable accessories, the contacts shall be indicated by the symbols: 

- for three-phase, the symbols LI, L2. U, or 1, 2, 3 for the phases, N for neutral, if 
any. and the symbol (X) or X for earth; 
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- for two-pole, which may be used for boch a.c. and d.c, one symbol for one of ihe 
live poles and the symbol (^ or ^ for earth, if any; 

- for a period of time the marking Rl, S2, T3 may be used instead of LI, L2, L3. 

These symbols shall be placed close to the relevant terminals; they shall not be placed 
on screws, removable washers or other removable parts. 

The terminals for pilot conductors are not required to be indicated. 

The figures used wiih ihc letters ma> be written as an index It is recommended that where practicable the 
symbol @ should be used 

Compliance is checked by inspection. 

7.6 Marking shall be indelible and easily legible. 

Compliance is checked by inspection and by the following lesi: 

After the humidity treatment of Clause IS, the marking is rubbed vigorously by hand for 
15 s with a piece of cloth soaked in water and again for 15 s with a piece of doth soaked 
with petroleum spirit. 

Special attention is paid to the marking of the name, trade mark or identification mark 
of the manufacturer or the responsible vendor and to that of the nature of supply, if any. 

A special test for checking the indelibility of these markings is under consideration 

7.7 If, in addition to the marking prescribed, the rated operating voltage is indicated by 

means of a colour, the colour code shall be as shown in Table II. An indicating colour, 
if different from that of the enclosure, shall be used only if it can be easily 
distinguished. 

Table II 



Rated operating voltage 
V 


Colour li" 


20 to 25 
40 to 50 
100 to 130 
200 to 250 
380 to 4«0 
500 to 690 


Violet 
White 
Yellow 

BIlM 

Red 

Black 



" For frequencies over 60 Hz up to and iiKluding 500 Hz. the 

colour green may be used, if necessary, in combination with the 
colour for Ihe rated operating voltage 

'> In countries where aocesiorics of Seriei II current ratings are 

used, the colour orange is re<crved for 125/250 V a.c. and the 
colour grey is reserved for 277 V a.c acccsaories. 



8. DiBMHkMU 

8.1 Accessories shall comply with the appropriate standard sheets, if any. 
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8 2 It shall no. be possible to engage plugs or connectors with socket-outlets or appliance 
inlets having different ratings, or having different contact combinations. 

In addition, the design shall be such that improper connections shall not be possible 
between: 

- the earth and/or pilot plug-contact and a live socket-contact, or a live plug-contact and 
the earth and/or pilot socket-contact; 

- the phase plug-contacts and the neutral socket-contact, if any; 

- a neutral plug-contact and a phase socket-contact. 
Compliance is checked by inspection. 

8.3 It shall not be possible to make single-pole connections between plugs and socket-outlets 
or connectors, or between appliance inlets and connectors or socket-outlets. 

Plugs and appliance inlets shall not allow improper connections with socket-outlets 
complying with I EC Publication 83 or with connectors complying with I EC Publica- 
tion 320. 

Socket-outlets and connectors shall not allow improper connections with plugs 
complying with I EC Publication 83 or with appliance inlets complying with I EC Publf- 
cation 320. 

Improper connections include single-pole connections and other connections which do 
not comply with the requirements for protection against electric shock. 

Compliance is checked by inspection. 

9. PnXcctioa agaiast electric shock 

9.1 Accessories shall be so designed that live parts of socket-outlets and conricctors, when 
they arc wired as in normal use. and live parts of plugs and appliance inlets, when they 
are in partial or complete engagement with the complementary accessories, are not 
accessible. 

In addition, it shall not be possible to make contact between a contact of a plug or 
appliance inlet and a contact of a socket-outlet or connector while any contact is 
accessible. 

Compliance is checked by inspection and. if necessary, by a test on the sample wired as 
in normal use. 

The standard lest finger shown in Figure 2 is applied in every possible position, an 
electrical indicator, with a voltage not less than 40 V, being used to show contact with the 
relevant part. 

Neutral c»nucts and pikx contacts of sockct-outleu and connectors are deemed to be live parts. 

9.2 Accessories with earthing contact shall be so designed that: 

- when inserting the plug or connector, the earth connection is made before the phase 
connections and neutral, if any, are- made; 
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- when withdrawing the plug or connector, the phase connections and neutral, if any, 
arc broken before the earth connection is broken. 

9.3 It shall not be possible to inadvcrtcnily assemble the part carrying plug contacts into the 
enclosure of a socket-outlet or connector. 

Compliance is checked by manual lest. 



10. Provision for earthing 

10.1 Accessories with earthing contact shall be provided with an earthing terminal. Metal-clad 
fixed accessories with an internal earthing terminal can, in addition, be provided with an 
external earthing terminal, which, except for flush type socket-outlets, shall be visible 
from the outside. 

Earthing contacts shall be directly and reliably connected to the earthing terminals, 
except that the earthing terminal of socket-outlets incorporated in the output circuit of an 
isolating transformer shall not be connected. 

Compliance is checked by inspection. 

10.2 Accessible metal parts of accessories with earthing contact, which may become live in 
the event of an insulation fault, shall be reliably conneaed to the internal earthing 
tenninal(s) by construction. 

For Ihe purpose of this requirement. Krews for fixing batet. coven and the like arc no< deemed to be 
accessible pans which may become live in ihe event of an iniulaiion fault 

If accessible metal parts are screened from live pans by metal parts which are connected to an eanhinf 
terminal or earthing contact, or if they are separated from live parts by double insulation or reinforced 
insulation, they are not. for Ihe purpose of this requirement, regarded as likely to become live in the event of an 
insulation fault 

Compliance is checked by inspection and by the following test: 

A current of 25 A derived from an a.c. source having a no-load voltage not exceeding 12 V 
is passed between the earthing terminal and each of the accessible metal pans in turn. 

The voltage drop between the earthing terminal and the accessible metal part is measured, 
and the resistance calculated from the current and this voltage drop. 

In no case shall the resistance exceed 0.05 Si. 

Care should be taken that the contact resistance between the tip of the measuring probe and the metal part 
under test does not influence Ihe test results 

10.3 Earthing contacts shall be capable of carrying a current equal to that specified for the 
phase contacts without overheating. 

Compliance is checked by the test of Clause 22. 

10.4 Earthing contacts shall be so shrouded or guarded that they are protected against 
mechanical damage. 

Compliance is checked by inspection. 

This requirement precludes the use of side earthing contacts 
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1 1 . Teriiiinal<i 

111 RcNMrable accessories shall be provided with terminals in which connection is made by 
means of screws, nuts or equally effective devices. 

Compliance is checked by inspection. 

keMUirtmenis for screwless lerminals are under consideration. 

11. 2 Parts of terminals, other than screws, nuts, washers, stirrups, clamping plates and the 
like, shall be either of: 

- copper; 

- an alloy containing at least 58% copper for parts that are worked cold or at least 50% 
copper for other parts; 

- or other metal not less resistant to corrosion than copper and having mechanical 
properties no less suitable. 

Steel screws shall be adequately protected against corrosion. 

Compliance is checked by inspection and by chemical analysis. 

A relaxaiion of ilie requiremeni for parts of terminals is under consideration. 

11.3 If the body of an earthing terminal is not part of tlie metal frame or housing of the 
accessory, the body shall be of material as prescribed in Sub-clause 11.2 for parts for 
terminals. If the body is part of the metal frame or housing, the clamping screw or nut 
shall be of such material. 

If the body of the earthing terminal is part of a frame or housing of aluminium or 
aluminium alloy, precautions shall be taken to avoid the risk of corrosion resulting from 
contact between copper and aluminium or its alloys. 

The requiremeni regarding the avoidance of the risk of corrosion does not preclude the use of adequately 
cmited metjl wrcws or nuts 

More detailed requirements arc under consideration. 

Compliance is checked by inspection and by chemical analysis. 

.A (est for determining the resistance to corrosion is under consideration. 

11.4 Terminals shall allow the connection of conductors having nominal cross-sectional areas 
as shown in Table III. 

For terminals other than lug terminals, compliance is checked by the following test and by 
the tests of Sub-clauses 11.7. 11.8 and 11.9. 

Gauges as specified in Figure 13. having a measuring section for testing the insertibility 
of the maximum specified cross-sectional area of Table III shall be able to penetrate into 
the terminal aperture under their own weight to the designated depth of the terminal. 

For pillar terminals in which the end of a conduaor is not visible, the hole to 
accommodate the conductor shall have a depth such that the distance between the 
bottom of the hole and the last screw will be equal to at least half the diameter of the 
screw, and in any case not less than 1.5 mm. 

Compliance is checked by inspection. 
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Table HI 
Size of connectable conductors 



Rating of the accessory 



Voltage 
V 



Not exceeding 50 



Exceeding 50 



Current 
A 



Series I 



16 
32 



Scries II 



20 
JO 



16 

.12 

6.1 

125 

250 



20 
30 
60 
100 

200 



Internal connection " 



Flexible cables for plugs 

and connectors 

Solid or stranded cables 

for appliance inlets^* 



4 to 10 
4 to 10 



AWG/MCM» 



12 to 8 
12 to 8 



I to 2,5 
2 5 to 6 

6 to 16 
16 to 50 
70 to 150 



16 to 12 
14 to 10 
10 to 6 
6 to 2 
00 to 0000 



Solid or stranded cables 
for stKkcl-oullels" 



4 to 10 
4 to 10 



15 to 4 
2 5 to 10 
6 10 25 
25 to 70 
70 to 185' 



AWG/MCM' 



12 10 8 
12 to 8 



16 to 12 
14 lo 8 
10 10 4 
4 to 
00 lo 250 



External earthing tonneciion if an\ 



6 
10 



25 
25 



AWt:i/M( M 



10 

8 
4 

4 



" Terminals for pilot conductors, if any, shall alio* the connection of conductors having the same nominal crosii-wctional areas as the internal terminals of 16 A acccsvrici. 
having rated operating voltages exceeding ,50 V 

" Clas,sification of conductors according to lEC Publication 228, Clause 2. solid (Class I)- stranded (Class 2); flexible ((lass 5t 

" The nominal cros,s-sectional area,s of conductors arc given in square millimeters (mm') AWO 'MCM values arc considered as equivalent to mm' for the purpose of this siandard 



AWG American Wire Gauge is a system i>f identifying wires in which the diameters are found in geometric progression between si/e .36 and si« 0000 

MCM Mille Circular Mils denotes circle surface unit I MCM - 5067 mm' 
•* 150 mm' for 200 A Series II devices 



^ 
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For terminals complying with Figure 14f, the lug shall accept conductors having 
nominal cross-sectional areas within the appropriate range specified tn the Table 111. 

Terminals that cannot be checked by the gauges specified in Figure 13 are tested by 
suitably shaped gauges having the same cross-section as those given in Table III. 



11.5 Terminals shall have appropriate mechanical strength. 

Screws and nuts for clamping shall have an ISO thread or a thread comparable in 
pitch and mechanical strength. 

Provisionally. SI. BA and UN threads art considered as being comparable in pilch and mechanical strength. 

Compliance is checked by inspection, measurement and the test of Sub-clause 25.1. In 
addition to the requirements of Sub-clause 25.1. the terminals shall not have undergone 
changes after the test that adversely affect their future use. 

11.6 Terminals shall be property fixed to the accessory and shall not work loose when the 
clamping screws or nuts are tightened or loosened. 

Screws and nuts for clamping the conductors shall not serve to fix any other 
component. 

The clamping means for the conductor may be used to stop rotation or displacement of the plug or socket 
contaas. 

Compliance is checked by inspection and, if necessar, by the test of Sub-clause 25.1. 

These requirements do not preclude terminals that are floating or terminals so designed that rotation or 
displacement of the terminal is prevented by the clamping screw or nut, provided that their movement is 
appropriately limited and does not impair the correct operation of the accessory. 

Terminals may be prevented from working loose by fixing with two screws, by fixing with one screw in a 
recess such that there is no appreciable play or by other suitable means. 

Covering with sealing compound without other means of locking is not deemed to be sufficient. Self-hardening 
resins may. however, be used to lock terminals which are not subject to torsion in normal use. 



11.7 Terminals shall be so designed that they clamp the conductor between metal surfaces 
with sufficient contact pressure and without damage to the conductor. 

Compliance w checked by inspection and the type tests of the terminals of Sub-clauses 11.8 
and It. 9. applied to three separate terminals. 

11.8 First test 

Verification is made successively with conductors of the largest and smallest cross-sectional 
areas specified in Table III. using rigid conductors for terminals of socket-outlets or 
appliance inlets and flexible conductors for terminals of plugs or connectors. 

The conductors shall be connected to the clamping unit, and the clamping screws or nuts 
lightened to two-thirds of the torque indicated in Table XIV. Each conductor is subjected to 
a pull according to the value in Table IV-I. exerted in the opposite direction to that in 
which the conductor was inserted. The pull is applied without jerks for I min. The maximum 
length of the test conductor shall be I m. 

During the test the conductor shall not slip out of the terminal nor shall it break at, or 
in, the clamping unit. 
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1 1.9 Second test 

This test is carried out first with the smallest cross-sectional area and then with the 
largest cross-sectional area of the relevant values in Table III for rigid and flexible 
conductors. The clamping screws or nuts are tightened with the torque according to Table XI y. 
The terminal is fastened to a conductor whose length is at least 75 mm longer than the 
height specified in Table IV-II, and is secured rigidly in a vertical position simulating actual 
service conditions. The free end of the cable is passed through a bushing of the size 
specified in Table IV-Il. The bushing is attached to an arm. driven by a motor at a rate 
of approximately 9 r.p.m. and in such a manner that the centre of the bushing is made to 
describe a circle in a horizontal plane (see Figure 15). 

The circle shall have a diameter of 75 ± 2 mm, and its centre shall be vertically below 
the centre of the conductor opening in the terminal The bushing is lubricated to prevent 
binding, twisting or rotation of the insulated cable. A weight as specified in Table IV-Il u 
suspended from the free end of the conductor The duration of the test is I min. 

During the test the conductor shall not pull out of the clamping unit. 

Breaking of the conductor or of any strand of a stranded conductor is determined by 
examining the entire terminal while the conductor is still connected after the test. The 
conductor or strand of a stranded conductor shall not be visibly detached. 

Table IV-II 



Cross-seciional area 
of a rigid conductor 


Diameter of 
bushing 


Height 


Wcighi 




mm' 


mm 


mm 


S 




1 


65 


240 


15 




1.5 


6.5 


260 


20 




2.5 


9.5 


280 


25 




4 


9.5 


280 


25 




6 


9.5 


280 


30 




Id 


9.5 


280 


40 




16 


13 


MD 


50 




2S 


13 


380 


SO 




m 


16 


m. 


80 




70 


20 


sn 


fW 




159 


22 


400 


110 




ISS 


26 


430 


120 





Revision of this test is under consideration 
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U ,0 Lug termmals shall be used only for accessories having a rated current of at least 
63 A >f such termmals are provided, they shall be fitted w.th spnng washers or equally 
effective locking means. 

Compliance is checked by inspeclion. 

1,11 Each terminal shall be located .n proximity to its corresponding terminal or terminals 
of different polarity, and to the internal earthing terminal, if any, unless there is a sound 
technical reason to the contrary. 
Compliance is checked by inspection. 

IIP Clamping screws or nuts of earthing terminals shall be adequately locked against 
accidental loosening, and it shall not be possible to loosen them without the aid of a 
tool. 

Unless two screws in pillar type terminals are used, a test is required to prove the 
locking capabilities. 

A test is under consideration. 

Compliance is checked by inspeclion and by manual test. 

11.13 Terminals shall be so located or shielded that: 

- screws becoming loose from the terminals cannot establish any electrical connection 
between live parts and metal parts connected to the earthing terminal; 

- conductors becoming detached from live terminals cannot touch metal parts connected 
to the earthing terminal; 

- conductors becoming detached from the earthing terminal cannot touch live parts. 

This requirement applies al.so to terminals for pilot conductors. 
Compliance is checked by inspection and by manual test. 

11.14 When the conductors have been correctly fitted, there shall be no risk of accidental 
contact between live parts of different polarity or between such parts and accessible 
metal parts, and, should a wire of a stranded conductor escape from a terminal, there 
shall be no risk that wires emerge from the enclosure. 

The requirement with regard to the risk of accidental contact between live parts and 
accessible metal parts does not apply to accessories having rated voltages not exceeding 
50 V. 

Compliance is checked by inspection and. where the risk of accidental contact Ifetween live 
parts and other metal parts is concerned, by the following test. 

An 8 mm length of insulation is removed from the end of a flexible conductor having a 
cross-sectional area in the middle p/ the range specified in Sub-clause 11.4. One wire of the 
stranded conductor is left free and the other wires are fully inserted into and clamped in 
the terminal. The free wire is bent, without tearing the insulation back, in every possible 
direction, but without making sharp bends round barriers. 

The free wire of a conductor connected to a live terminal shall neither touch any metal 
part which is not a live part nor emerge from the enclosure, and that of a conductor 
connected to the earthing terminal shall not touch any live part. 

If necessary, the test is repealed with the free wire in another position. 
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12. Interlocks 

12.1 An interlock >hall be incorporaled in socket-outlets and connectors not compl>ing with 
the appropriate tests lor breaking capacity and normal operation. 

Interlocks shall be linked with the operation of a switching desice so that ihe plug 
can neither be withdrawn from the socket-outlet or connector while the contacts are 
alive, nor be inserted while the switching device is in the "ON" position. 

Socket-outlets and connectors shall be so designed that, after engagement with an\ 
complementary accessory, the interlock operates correctly. 

The operation of an interlock shall not be impaired by normal wear of the portion of 
the plug used for interlocking. 

The mechanical switching device for a mechanical interlock may be incorporated in the 
socket-outlet or connector. 

Compliance is checked by inspection after the tests of Clause 21. 

12.2 Mechanical switching devices for interlocked a.c. switched socket-outlets shall be in a 
utilization category of at least AC 22 according to I EC Publication 408. 

Mechanical switching devices for interlocked d.c. switched socket-outlets or connectors 
shall be of category of duty according to the application. 

Accessories having an integral switching device and operated by the plug need not 
comply with requirements of I EC Publication 408 but shall be in accordance with 
Clauses 20 and 21 of this standard. 

Compliance is checked by inspection, by measurement and by tests. 



13. Resistance to ageing of rubber and thermoplastic material 

Accessories with enclosures of rubber or thermoplastic material, and parts of 
elastomeric such as sealing rings and gaskets, shall be sufTicicntly resistant to ageing. 

Compliance is checked by an accelerated ageing test made in an atmosphere having the 
composition and pressure of the ambient air. 

Ihe samples are suspended freely in a heating cabinet, ventilated by natural circulation. 
The temperature in the cabinet and the duration of the ageing test are: 

70 ± 2''C and 10 days (240 h). for rubber: 

.80 ± 2 °C and 7 days (168 hj. for thermoplastic material. 

After the samples have been allowed to attain approximately room temperature, they are 
examined and shall show no crack visible to the naked eye. nor shall the material have 
become sticky or greasy. 

After the test, the samples shall show no damage which would lead to non-compliance 
with this standard. 
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// there is a doubt as to whether the material has become sticky, the sample ts placed on 
one of the pans of a balance and the other pan is loaded with a mass equal to the mass 
of the sample plus 500 g. Equilibrium is then restored by pressing the sample with the 
forefinger, wrapped in a dry piece of coarse woven cloth. 

No trace of the cloth shall remain on the sample and the material of the sample shall 
not stick to the cloth. 



The use of an electrically heated cabinet ij recommended. 

Saiural circulation may be provided by holes in the walls of the cabinet. 



14. Geoeral contraction 

14.1 Accessible surfaces of accessories shall be free from burrs, flashes and similar sharp 
edges. 

Compliance is checked by inspection. 

14.2 Screws or other means for fixing the part carrying the socket-outlet contact or the part 
carrying the plug contact to its mounting surface, in a box or in an enclosure, shall be 
easily accessible. 

These fixings and those which fix the enclosure shall not serve any other purpose 
except in the case whereby an internal earthing conneaion is established automatically 
and in a reliable way by such a fixing. 

Compliance is checked by inspection. 

14.3 It shall not be possible for the user to alter the position of the earthing contact, or of 
the neutral contact, if any, in relation to the means of non-interchangeability of the 
socket-outlet or connector, or in relation to the means of non-interchangeability of the 
plug or appliance inlet. 

Compliance is checked by manual lest to ensure that only one mounting position is 
possible. 

14.4 Socket-outlets and connectors when mounted as in normal use and without a plug in 
position shall ensure the degree of protection specified on its marking. 

In addition, when a plug or appliance inlet is fully engaged with the socket-outlet or 
connector, the lower degree of protection of the two accessories shall be ensured. 

Compliance is checked by inspection. 



IS. CowtnctiM of Mckct-ootlets 

15.1 Contacts shall be so designed as to ensure adequate contact pressure when completely 
engaged with the corresponding plug. 



Compliance is checked by the temperature-rise test of Clause 22. 
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15.2 The pressure exerted between the socket and plug contacts shall not be so great as to 
make insenion and withdrawal of the plug difficult. It shall not be possible for the plug 
to work out of the socket-outlet in normal use. 

Compliance is checked by inspection. 

15.3 Socket-outlets shall be so constructed as to permit: 

- the conductors to be easily introduced into the terminals and secured therein; 

- the correct positioning of the conductors, without their insulation coming into contact 
with live parts of a polarity difTerent from that of the conductor; 

- the covers or enclosures to be fixed easily after connection of the conductors. 

Compliance is checked by inspection and by an installation test with conductors of the 
largest cross-sectional area specified in Table III. 

15.4 Enclosures and parts of a socket-outlet providing protection against electric shock shall 
have adequate mechanical strength; they shall be securely fixed in such a way that they 
will not work loose in normal use. It shall not be possible to remove these parts without 
the aid of a tool. 

Compliance is checked by inspection. 

15.5 Cable entries shall allow the introduction of the conduit or the protective covering of 
the cable so as to afford complete mechanical protection. 

Compliance is checked by inspection and by an installation test with conductors of the 
largest cross-sectional area specified in Table III. 

15.6 Insulating linings, barriers and the like shall have adequate mechanical strength and shall 
be fixed to the metal casing or the body in such a way that either they cannot be 
removed without being seriously damaged or be so designed that they cannot be replaced 
in an incorrect position. 

Compliance is checked by inspection and by the tests of Sub-clause IS. 2 and Clause 24. 

The use of self-setting varnish is allowed for fixing insulating linings. 

15.7 AVhen a plug is not engaged, socket-outlets shall be totally enclosed when fitted with 
screwed conduits, or polyvinyl chloride sheathed cables. The means for achieving total 
enclosure and that for ensuring the marked degree of protection, if any, shall be securely 
fixed to the socket-outlet. In addition, when a plug is completely engaged, the socket- 
outlet shall incorporate means for ensuring the marked degree of proteaion. 

Lid springs, if any, shall be of corrosion-resistant material such as bronze, stainless 
steel or other suitable material adequately protected against corrosion. 

Socket-outlets, splashproof or up to and including IPX4 designed for only one 
mounting position may have provision for opening a drain-hole at least 5 mm in 
diameter or 20 mm^ in area with a width of at least 3 mm which is effcaive when the 
socket-outlet is in the mounting position. 

Compliance is checked by inspection, by measurement and by the tests of Clauses 18, 19 
and 21. 
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nc total enclosure and the markeJ degree of protection may be achieved by means of a cover. 

A dram-hole m the back of the enclosure of a socket-outlet, splashproof or up to and including IPX4 intended 
to be mounted on a vertical *all is deemed to be effective only if the design of the enclosure ensures a 
clearance o( a. Iea,i 5 mm from the wall, or provides a drainage channel of at least the size specified. 

15.8 Socket-outlets having rated operating voltages exceeding 50 V shall be provided with 
earthing contacts. 

Compliance is checked by inspection. 



16. Construction of plugs and connectors 

16.1 The enclosure of plugs and connectors shall completefy enclose the terminals and the 
ends of the flexible cable. 

The construction of rewirable plugs and connectors shall be such that the conductors 
can be properly connected and the cores kept in place so that there is no risk of contact 
between them from the point of separation of the cores to the terminals. 

Accessories shall be so designed that they can only be reassembled so as to ensure the 
correct relationship between the components as originally assembled. 

Compliance is checked by inspection and, if necessary, by mapual test. 

16.2 The various parts of a plug or connector shall be reliably fixed to one another in such 
a way that they will not work loose in normal use. It shall not be possible to dismantle 
plugs or connectors without the aid of a tool. 

Compliance is checked by manual test and by the test of Sub-clause 24.3. 

16..^ If an insulating lining is provided, it shall have adequate mechanical strength and shall 
be secured to the enclosure in such a way that either it cannot be removed without 
being seriously damaged or it is so designed that it cannot be replaced in an incorrect 
position. 

Compliance is checked by inspection and by the tests of Sub-clanses 18.2 and 24.3. 

The use of self-setting varnish is allowed for fixing insulating linings. 

16.4 Plug contacts shall be locked against rotation and shall not be removable without 
dismantling the plug. 

Compliance is checked by inspection and by manual test. 

ConlacLs of plugs may be either floating or fixed. 

16.5 Contacts of connectors shall be self-adjusting so as to ensure adequate contact pressure. 



Contacts other than the earth contact shall be floating. 

Earth contaas need not be floating provided tl 
II directions. 

Compliance is checked by inspection and by test. 



Earth contaas need not be floating provided that they have the necessary resilience in 
all directions. 
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16.6 The pressure exerted by the contacts of connectors on the plug contacts shill not be so 
great as to make insertion and withdrawal of the plug difTicult. It shall not be possible 
for the plug to work out of the connector in normal use. 

Compliance is checked by inspection. 

16.7 Plugs shall incorporate means for ensuring the marked degree of protection against 
humidity when in complete engagement with the complementary accessory. 

It shall not be possible to dismantle this means without the aid of a tool. 

Compliance is checked by inspection and by the tests of Clauses 18 and 19. 

16.8 Connectors shall be totally enclosed when fitted with a flexible cable as in normal use 
and when not in engagement with a complementary accessory. In addition, they shall 
incorporate means for ensuring the marked degree of protection when in complete 
engagement with the complementary accessory. 

The marked degree of protection against humidity when the complementary accessory is not in potiiion may 
be achieved by means of a lid or cover 

The means for ensuring the marked degree of protection shall be securely fixed to the 
connector. 

Lid springs shall be of corrosion-resistant material, such as bronze, stainless steel or 
other suitable materials adequately protected against corrosion. 

Compliance is checked by inspection and by the tests of Clauses 18, 19 and 21. 

16.9 Plugs and connectors having rated operating voltages exceeding 50 V shall be provided 
with earthing contacts. 

Compliance is checked by inspection. 



17. CoBstructioB of appliance inlets 

17.1 Plug-contacts shall be locked against rotation and shall not be removable without the aid 
of a tool. 

Compliance is checked by inspection and by manual test. 

Contacu may be either floating or fixed. 

17.2 Appliance inlets shall incorporate means for ensuring the marked degree of protection 
against humidity when an appropriate connector is completely engaged. 

It shall not be possible to dismantle this means without the aid of a tool. 
Compliance is checked by inspection and by the tests cf Clauses 18 and 19. 

17.3 Appliance inlets having rated operating voluge exceeding SO V shall be provided with 
earthing contacts. 

Compliance is checked by inspection^ 
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18. Degrees of protection 

18.1 Accessories shall have the degrees of protection marked on the products. 

Comphance « checked by the appropriate tests mentioned in the sub-clauses below. 

The tests are made on accessories fitted with the cables or conduits for which they are 
designed, screwed glands and fixing screws of enclosures and covers being tightened with a 
torque equal to two-thirds of that applied in the tests of Sub-clause 24.5 or 25.1. as 
appropriate. 

Screwed caps, if any. are lightened as in normal use. 

Socket-outlets are mounted on a vertical surface so that the open drain-hole, if any. is in 
the lowest position and remains open. 

Connectors are placed in the most unfavourable position and the drain-hole, if any. 
remains open. 

Socket-outlets and connectors are tested with and also without the complementary 
accessory in engagement, the means for ensuring the required degree of protection against 
moisture being positioned as in normal use. 

Plugs and appliance inlets are only tested when in engagement with the complementary 
accessory. 

18.2 Accessories marked with IP symbols shall be tested in accordance with Sub-clause 18.1 
and lEC Publication 529. 

Immediately after the tests, the* samples shall withstand the electric strength test 
specified in Sub-clause 19.3, and inspection shall show that water has not entered the 
samples to any appreciable extent and has not reached live parts. 

18.3 Accessories marked with drop symbols shall be tested in accordance with Sub-clauses 18.1 
and 18.4. 

18.4 The enclosure of splashproof and watertight accessories shall provide the degree of 
protection in accordance with the classification of the accessory. 

a I Splashproof accessories are sprayed with water for 10 min by means of the spray 
apparatus, shown in Figure 3, which comprises a tube formed into a semi-circle. The 
radius of the circle « 2(X) mm or a multiple of 200 mm and is as small as is 
compatible with the size and position of the sample. The tube is perforated so that jets 
of water are directed towards the centre of the circle, and the water pressure at the inlet 
to the apparatus is equivalent to a head of about 10 m. 

The lube is caused to oscillate through an angle of 120°. 60° on either side of the 
vertical, the time for one complete oscillation (120° x 2) being about 4 s. 

The sample is mounted at the centre of the semi-circle formed by the tube, so that its 
lowest pan is level with the axis of oscillation. During the test, the sample is turned 
about its vertical axis or moved transversally. 

Immediately afterwards, the sample is subjected for 5 min to splashing in all directions 
by means of the splash apparatus shown in Figure 4. During this test, the water pressure 
is so regulated that the water splashes up 15 cm above the bottom of the bowl. The 
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howl is placed on a horizontal support 5 tm to 1(1 im /)<•/«« the lowest edge of the 
sample; the bowl is moved around so as to splash the sample from all direclwns Care is 
taken thai the sample is not hit hy the direct jet. 

b) Watertight accessories are immersed for 24 h in waier at a temperature of 2(1 ± 5 C. 
the highest point of the sample being about 5 cm below the water level 

Immediately after the treatment specified under Items a) or hi. the samples shall 
withstand the dielectric strength test specified in Sub-clause 19 S. and inspection shall show 
that water has not entered the samples to any appreciable extent and has not reached live 
parts. 

18.5 All accessories shall be proof against humid conditions which may occur in normal use. 

Compliance is checked by the humidity treatment described in this sub-clause, followed 
immediately by the measurement of the insulation resistance and by the dielectric strength 
test, specified in Clause 19. Cable entries, if any, are left open, if knock-outs are provided, 
one of them is opened. 

Covers which can be removed without the aid of a tool are removed and subjected to the 
humidity treatment with the main pan: spring lids are open during this treatment. 

The humidity treatment is carried out in a humidity cabinet containing air with a relative 
humidity maintained between 91% and 95%. The temperature of the air. at all places where 
samples can be located, is maintained within I "C of any convenient value t between 20 "C 
and 30 "C. 

Before being placed in the humidity cabinet, the .samples are brought to a temperature 
between t and t + 4 "C. 

The samples are kept in the cabinet for: 

2 days (48 h) for ordinary accessories. 
7 days 1168 h) for all other accessories. 

In most cases, the samples may be brought to the temperature specified hy keeping them at thu temperature 
for at least 4 h before the humidity treatment 

A relative humidity between 91% and 9i% can be obtained hy placing in the humidity cabinet a saturated 
solution of sodium sulphate (Na^O,) or potassium nitrate (KNO,) in water, having a sufficiently Urge contact 
surface with the air. 

In order to achieve the specified conditions within the cabinet, it is necessary lo ensure constant circulation of 
the air within it and, in general, to use a cabinet which is thermally insulated 

After this treatment, the samples shall show no damage within the meaning of this 
standard. 



19. Insniatioi resistance ami dielectric streagtii 

19.1 The insulation resistance and the dielectric strength of accessories shall be adequate. 

Compliance is checked by the tests of Sub-clauses 19.2 and 19.3. which are made 
immediately after the lest of Sub-clause 18.5 in the humidity cabinet or in the room in 
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which the samples were brought to the prescribed temperature, after reassembly of covers 
which may have been removed. 

Accessories with enclosures of thermoplastic material are subjected to the additional test of 
Subclause 19.4. 

For ihe purpose o( ihesc lesu. ihe neutral conua and the pilot contact are each considered as a pole. 

19.2 The insulation resistance is measured with a d.c. voltage of approximately 500 V applied, 
the measurement being made I min after application of the voltage. 

The insuktion resistance shall be not less than 5 UQ. 

The term "body" includes all accessible meul parts, meul foil in contact with the outer surface of external 
parts of insulating material, other than the engagement face of connectors and plugs, fixing screws of bases, 
enclosures and covers, external assembly screws and earthing terminals, if any. 

19.2.1 For socket-outlets and connectors, the insulation resistance is measured consecutively: 

a) between all poki connected together and the body, the measurement being made with 
and also without a plug in engagement; 

b) between each pole in turn and all others, these being connected to the body, with a plug 
in engagement; 

c) between any metal enclosure and metal foil in contact with the inner surface of its 
insulating lining, if any, a gap of approximately 4 mm being left between the metal foil 
and the edge of the lining; 

dj between any metal part of the cable anchorage of connectors and metal foil wrapped 
round the flexible cable, or a metal rod of the same diameter as the flexible Cable, 
inserted in its place. 

19.2.2 For plugs and appliance inlets, the insulation resistance is measured consecutively: 

a) between all poles connected together and the body; 

b) between each pole in turn and all others, these being connected to the body; 

c) between any metal enclosure and metal foil in contact with the Inner surface of its 
insulating lining, if any. a gap of approximately 4 mm being left between the metal foil 
and the edge of the lining; 

d) between any metal part of the cable anchorage of plugs and metal foil wrapped round 
the flexible cable, or a metal rod of the same diameter as the flexible cable inserted in 
its place. 

19.3 A voltage of substantially sine-wave form, having a frequency of SO Hz/60 Hz and the 
value shown in Table V is applied for I min between the parts indicated in Subclause 19.2. 
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Tabu V 



\ 



I p tv jnd includint£ >0 
o\er 50 up u> and ini.'luding 41 > 
mer 415 up lo and intludinf; '■IKI 
user 5(K1 



Icil \ollj^c 



: 5t»o 



" The insulalion voliage i^ ai leaM equal to ihe highcM raled operaling vollige 

'* Thii value is increased to 2 5<>0 V foi metal enclosure* lined SMth insulating 
niatertal 



Initially, no more than half the prescribed voltage is applied, then it is raised rapidly lo 
the full value. 

No flashover or breakdown shall occur during the test. 

Glo\^ discharges without drop in voltage are neglected 

19.4 Immediately after the test of Sub-clause 19.3, it shall be verified that for accessories with 
enclosures of thermoplastic material the means of providing non-interchangeability have 
not been impaired. 



20. Breaking capacity 

Accessories without interlock shall have adequate breaking capacity. 

Compliance is checked by testing any accessory with a new complementary accessory that 
complies with the relevant standard. 

The test position shall be horizontal or. if not possible, as in normal use. 

Any accessory having an integral switching device operated by the plug or appliance inlet 
shall he mounted as in normal use. 

The plug or connector is inserted into and withdrawn from the socket-outlet or appliance 
inlet at a rate of 7.5 strokes per minute. 

The speed of insertion and separation of the plug or connecmr shall be 0.8 ± 1 m s 

The measurement of speed is made by recording the interval of lime between insertion or 
separation of the main contacts and the insertion or separation of the earthing contact, 
relative to the distance. 

Electrical contacts shall be maintained for no more than 4 s and no less than 2 s. 

The two accessories shall be separated at least by 50 mm. 
The number of cycles is specified in Table VI. 
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A stroke is an insertion or a withdrawal of a plug or appliance inlet. 

A cycle is composed of two strokes, one for insertion and one for withdrawal. 

The samples are tested at 1.1 times the rated operating voltage and 1.25 times the rated 
current. 

Accessories for a.c. only are tested with a.c. in a circuit with cos <p as defined in Table VI. 

Accessories for d.c. only are tested with a non-inductive load. 

Accessories having a rated operating voltage or rated current higher for a.c. than for d.c. 
are tested with d.c. in a non-inductive circuit, and with a.t. in a circuit such that cos tp is 
as in Table VI. A new set of accessories is used for the second test. 

The test is made using the connections shown in Figure 5 except that for accessories 
having a rated voltage of 380 V-4IS V, the metal support is permanently connected to the 
neutral. In all other cases, for two-pole accessories the selector switch C. connecting the 
metal support and the accessible metal parts to one of the poles of the supply, is operated 
after half the number of strokes: for three-pole accessories, the selector switch C is operated 
after one-third of the number of strokes and again after two-thirds of the number of 
strokes, so as to connect each pole in turn. 

Resistors and inductors are not connected in parallel, except that, if an air-core inductor 
is used, a resistor taking approximately 1% of the current through the inductor is connected 
in parallel with it. Iron-core inductors may be used, provided the current has substantially 
sine-wave form. For the tests on three-pole accessories, three-core inductors are used. 

During the lest, no sustained arcing shall occur. 

After the test, the samples shall show no damage impairing their further use and the 
entry holes for the plug contacts shall not show any serious damage. 







Table VI 
Breaking capacity 






Rated current 

A 




Number of cycles 


Preferred ratings 


Other ratings 


a.c. 


d.c. 


Series 1 


Series II 


Range 


cos <p ±0.05 


on load 


on load 


16 
32 
63 

125 
250 


20 
30 
60 

100 
200 


up to 29 

from 30 to 59 

from 60 to 99 

from 100 to 199 

from 200 to 250 


0.6 

0.6 - 
0.6 

0.7 
0.8 


SO 
SO 
20 
20 
10 


50 
50 
20 
20 
10 
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21. Normal operation 

Accessories shall withstand, without excessive wear or other harmful efTect, the 
mechanical, electrical and thermal stresses occurring in normal use. 

Compliance is checked by testing any accessory with a new complementary accessory that 
complies with the relevant standard. 

This test is carried out by the same means as in Clause 20 used in the manner indicated 
in that clause. 

The test position is as specified in Clause 20. 

The test is made using the connections indicated in Clause 20. the selector switch C being 
operated as prescribed in that clause. 

The plug or connector is inserted into or withdrawn from the socket-outlet or appliance 
inlet at a rale of 7.5 strokes per minute. 

Accessories are submitted alternately to cycles with and without current flowing except 
those rated at 16/20 A which are only tested under load. 

The samples are tested at a rated operating voltage and rated current. 

After each 500 strokes, the contacts of the plug are wiped with a piece of dry cloth. 

Accessories without interlock which have been subjected to the tests of Clause 20 are 
tested with a number of cycles specified in Table VII. Accessories for a.c. only are tested 
with a.c. in a circuit with cos <p as specified in Table VII. 

Accessories for d.c. only are tested with a non-inductive load. 

Accessories having a rated operating voltage or rated current higher for a.c. than for d.c. 
are tested with both d.c. in a non-inductive circuit, and with a.c. in a circuit such that 
cos tp is as in Table VII. A new set of accessories is used for the second test. 

Accessories with interlock are tested without current flowing, the interlock being locked 
and unlocked after each complete insertion of the plug. 

The number of cycles is the sum of the on and off load of Table VII. 

During the test, no sustained arcing shall occur 

After the test, the samples shall show: 

- no wear impairing the further use of the accessory or of its interlock, if any; 

- no deterioration of enclosures or barriers; 

- no damage to the entry holes for the plug contacts that might impair proper working; 

- no loosening of electrical or mechanical connections: 

- no seepage of sealing compound. 

The samples shall then withstand an electric strength test made in accordance with 
Sub-clause 19.3. the test voltage, however, being decreased by 500 V for accessories having 
an insulation voltage exceeding 50 V. 

The humidity treatment is not repealed before the electric strength test of ihij subclause 
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Ud spnngs ,/ anv. are ,es,ed b. completely opening and closing the lid. the number of 
,^llLLpened be,ng .He same as .he number of msernons of .he plug specified ,n 
Table VII. 

Th.^ tct may be combined >vith the test for the accessories. 



Table VII 
Normal operation 



Rated current 
A 


Number of cycles 


Preferred 
rating 


Other 

rating 


a.c. 


d. 


c. 


1 
Series I Series 11 


Range 


cos (p 
±0.05 


on load 


off load 


on load 


off load 


63 
125 
250 


20 
30 
60 
100 
200 


up to 29 
30 to 59 
60 to 99 
100 to 199 
200 to 250 


0.6 
06 

0.6 
0.7 
0.8 


5000 

1000 

1000 

250 

125 


1000 

1000 

250 

125 


5000 

1000 

500 

250 

125 


1 000 
500 
250 
125 



22. TMiperatare rise 

Accessories shall be so constructed that the temperature rise in normal use is not 
excessive. 

Compliance is checked by .esling any accessory with a new complementary accessory that 
complies with the relevant standards. 

The lest current is an alternating current of the value shown in Table VIII. 

Rewirable accessories are fitted with conductors of a cross-sectional area as specified in 
Table VIII. .he .erminal screws or nuts being lightened with a torque equal to two-thirds of 
that specified in Sub-clause 25.1. 

For the purpose of this lest, a length of at least 2 m of the cable is connected to the 
terminals. 

Non-rewirahle accessories are tested as delivered. 

For accessories having three or more poles, the test current during the lest shall be passed 
through the phase contacts. If there is a neutral contact, a separate test shall be carried out 
pastimg the lest current through the neutral contact and the nearest phase contact. 

A further separate test shall be carried out passing the lest current through the earthing 
contaci and the nearest phase contact. 

A current of 2 A shall be passed through the pilot contact, if any, at the same lime as 
any of these tests. 
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Table VIII 







Cross-sectional area(s) of the conductors 


Preferred 


Test 












rated current 


current 








(A) 


(A) 


Plugs 

Appliance inlets 

Connectors 




Socket-outlets 


Series I 


Series II 


mm' 


mm- 


16 


20 


22 


2.5" 




4" 


32 


30 


42 


6') 




10 


63 


60 


rated current 


16 




25 


125 


100 


rated current 


50 




70 


250 


200 


rated current 


150 




185" 



" For accessories having a rated operating voltage not exceeding 50 V, the values are increased to 10. 
» 150 mm- for 200 A Series II. 

The duration of the test is: 

1 h for accessories having a rated current not exceeding 32 A; 

2 h for accessories having a rated current exceeding 32 A but not exceeding 125 A: 

3 h for accessories having a rated current exceeding 125 A. 

The temperature is determined by means of melting particles, colour-changing indicators, 
or thermocouples which are so chosen and positioned that they have negligible effect on the 
temperature being determined. 

The temperature rise of terminals shall not exceed 50 K. 



23. Flexible cables and their connection 

23.1 Plugs and connectors shall be provided with a cable anchorage such that the conductors 
are relieved from strain, including twisting, where they are connected to the terminals or 
terminations, and that their covering is protected from abrasion. 

Cable anchorages shall be so designed that the cable cannot touch accessible metal 
parts or internal metal parts, for example cable anchorage screws, if these are electrically 
connected to accessible metal parts, unless the accessible metal parts are connected to the 
internal earth terminal. 



Compliance is checked by inspection. 



23.2 Requirements for plugs and connector 

23.2.1 Non-rewirable plugs and connectors 

Accessories shall be provided with a flexible cable complying with I EC Publication 245-4 
of one of the types specified in the following table, the nominal cross-sectional area 
being not less than the value shown. 
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T 


^BlI IX 






Preferred 


raled 
A 


turrenl" 




r>pe of cable 
ItC 245 


Nomina 


1 cross-section 
mm- 


S<rrle^ 1 




Series II 




16 




21) 


1 


53''. 57'', 66 




2.5" 


i2 




30 




53-'. 66 




6 


6} 




6U 




66 




16 


I2< 




lOt) 


t 


66" 




50 


:5i) 




:oo 




66" 




50 



' Accessories hasmg a ruled operating voltage not exceeding 50 V, value increased to 4. 
■' \ol applicable to acce.wories haung a rated operating voltage exceeding 415 V. 
" Onl> applicable for 3 P + ^ and 2 P + i - 
" Only applicable for 3 p + 4- 
" For non-preferred current ratings, values arc under consideration. 

Flexible cables having nominal cross-sections other than those specified in Table IX 
may be used if the load is known. 

The core connected to the earthing terminal shall be identified by the colour 
combination green/yellow. The nominal cross-sectional area of the earthing conductor and 
of the neutral conductor, if any, shall be at least equal to that of the phase conductors. 

The pilot conductor, if any, shall have a nominal cross-sectional area of at least 
1.5 mm". 

Compliance is checked by inspection and by the test of Sub-clause 23.3. 

23.2-2 Rewirabte plugs and connectors 

- it shall be clear how the relief from strain and the prevention of twisting is intended 
to be effected: 

- cable anchorages shall present no sharp edges to the cable and shall be so designed 
that the anchorages or their components cannot be inadvertently lost when the 
accessory is being dismantled: 

- makeshift methods, such as tying the cable into a knot or tying the ends with string, 
shall not be used: 

- cable anchorages and cable inlets shall be suitable for the different types of flexible 
cable which may be connected. 

If a cable inlet is provided with a sleeve to prevent damage to the cable, this sleeve 
shall be of insulating material and shall be smooth and free from burrs. 

If a bell-mouthed opening is provided, the diameter at the end shall be at least 1.5 times 
the diameter of the cable with the largest cross-sectional area to be connected. 

Helical metal springs, whether bare or covered with insulating material, are not allowed 
as cable sleeves. 

Compliance is checked by inspection and by the test of Sub-clause 23.3. 
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23.3 Plugs and connectors provided wtih a flexible cable are subjected to a pull te\t m apparatus 
similar to that shown in Figure 6, followed by a torque test 

Non-rewirable accessories are tested as delivered 

Rewirable accessories are tested first with one and then with the other type of cable, 
complying with I EC Publication 245-4. as specified in Table X 



Tabli X 





Preferred raied 


Type of 


Nominal 


Approximate external diameter 


if the tabic" 




current 


cable 


cross- 












A 




section 














lEC 245 


mm' 




T.v 


»c of accessorv 




Scries I 


Series II 


2 P 


3 P 


2 P+i. 3 


PU 


3 P+N+i 


Not 


16 


20 


66 


4 


13 5 


14,5 




i 




exceeding 






66 


10 


21 3 


22 8 








SO V 


32 


30 


66 
66 


4 
10 


135 

213 


145 

22 S 










16 


20 


53 


I 






8 1 i 


SK 


10 








66 


2-5 






13 ! 


14 


153 


Over 


32 


30 


53 


25 






115 : 


125 


140 


50 V 






66 


6.0 






ir3 1 


W,3 


21 3 




63 


60 


66 


60 






17,3 1 


IV 3 


21 3 








66 


16 






26 1 


2«5 


31 3 




125 


100 


66 
66 


16 
50 






26 1 
.»'»3 ! 


2»,5 
43 3 


31 3 




250 


200 


66 


70 






443 ! 


4K!( 












150 


. 




i, 


66 .» 1 . " 



'' The value for each of the approximate external diameters shown is the iveragc value o( the upper and lower limits 
specified in I EC Publication 245-4 for the overall diameter of the cable 

" Values are under consideration. 

Conductors of the cable of rewirable accessories are introduced into the terminals, the 
terminal screws being tightened just sufficiently to prevent the conductors from easily 
changing their position. 

The cable anchorage is used in the normal way. clamping screws being tightened with a 
torque equal to two-thirds of that .specified in Sub-clause 25.1. After reassembly of the 
sample, with cable glands, if any. in position, the component parts shall fit snugly and it 
shall not be possible to push the cable into the sample to any appreciable extent. 

The sample is fixed in the test apparatus so that the axis of the cable is vertical where it 
enters the sample. 

The cable is then subjected 100 times to a pull of the value shown in the table below. 
Each pull is applied without jerks and has a duration of I s. 

Immediately afterwards, the cable is subjected for 1 min to a torque of the value shown 
in the following table. 
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Table XI 



Pretcrrcd r.iied curreni 






A 


Force 
N 


Torque 
N- m 


i .Ssric-, 1 : Series 11 








; 16 '■ :o 


80 


0.35 


' 32 i 30 


100 


0.425 


■ 63 1 60 


120 


08 


125 100 


200 


1.5 


: :ni ' 200 


300 


3 



During the tests, the cable shall not be damaged. 

.Alter the tests, the cable shall not have been displaced by more than 2 mm. For rewirable 
accessories, the ends of the conductors shall not have moved noticeably in the terminals: for 
non-renirable accessories, there shall be no break in the electrical connections. 



For the measurement of the longitudinal displacement, a mark is made on the cable at a 
distance of approximately 2 cm from the end of the sample or the cable anchorage before 
starting the tests. If. for non-rewirable accessories, there is' no definite end to the sample, an 
additional mark is made on the body of the sample. 

After the tests, the displacement of the mark on the cable in relation to the sample or 
the cable anchorage is measured. 



24. Mechanical strength 

24.1 .Accessories shall have adequate mechanical strength. 

Compliance is checked hy the appropriate tests of Sub-clauses 24.2 to 24.5 as follows: 

- for sM-kei-outlels and appliance inteis. Sub-clause 24.2: 
-for rewirable plugs and connectors. Sub-clause 24.3'''; 

for non-rewirable plugs and connectors. Sub-clauses 24.3^ and 24.4: 

- for glands of splashproof and watertight accessories. Sub-clause 24.5: 

-for accessories with a degree of protection higher than IPXO. Sub-clause 24.5. 

Before starting the test of Sub-clause 24.2 or 24.3, accessories with enclosures of resilient 
or thermoplastic material are placed with their bases or flexible cables, in a refrigerator at 
a temperature of -25 ± 2 C for at least 16 h: they are then removed from the refrigerator 
and immediately subjected to the test of Sub-clause 24.2 or 24.3. as appropriate. 

24.2 Blows are applied to the samples by means of the spring-operated impact test apparatus 
shown in Figure 7, 

The apparatus consists of three main parts: the body, the striking element and the 
spring-loaded release cone. 



" The tev .M" Suh-cUuse 24 3 k 



provisional 
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The body comprises the housing, the sinking element guide, the release mechanism and 
all parts rigidly fixed thereto The mass of this assemhiy is I J.V/ g 

The striking element comprises the hammer head, the hammer shaft and the exHking 
knob. The mass of this assembly is 250 g. 

The hammer head has a hemispherical face of polyamide having a Rockwell hardness of 
HR 100. with a radius of 10 mm: it is fixed to the hammer shaft in such a way that the 
distance from its tip to the plane of the front of the cone, when the sinking element is on 
the point of release, is 28 mm. 

The cone has a mass of 60 g and the cone spring is such that it exerts a force of 20 N 
when the release jaws are on the point of releasing the striking element. 

The hammer spring is adjusted so that the product of the compression, in millimetres, and 
the force exerted, in newtons, equals 2 000. the compression being approximately 28 mm. 
With this adjustment, the impact energy is 1 ± 0.05 Nm. 

The release mechanism springs are adjusted so that they exert just sufficient pressure to 
keep the release jaws in the engaged position. 

The apparatus is cocked by pulling the cocking knob until the release jaws engage with 
the groove in the hammer shaft. 

The blows -are applied by pushing the release cone against the sample in a direction 
perpendicular to the surface at the point to be tested. 

The pressure is slowly increased so that the cone moves back until it is in contact with 
the release bars, which then move to operate the release mechanism and allow the hammer 
to strike. 

The sample is fixed as in normal use to a rigid support. Cable entries are left open and 
fixing screws of covers and enclosures are tightened with a torque equal to two-thirds of 
that specified in Table XIV. 

Three blows are applied to every point that is likely to be weak. 

After the test, the samples shall show no damage within the meaning of this standard: in 
particular, live parts shall not have become accessible and the enclosure shall .show no 
cracks visible to the naked eye. 

Watertight accessories and those with a degree of protection IPX 7 and above shall 
withstand the relevant treatment specified in Clause 18. 

Accessories with enclosures of thermoplastic material skaiJ wiiiuund the te«t of 
Sub-clause 19.4. 

Damage to ihe finish, small denu which do not reduce creeptge diMucet or ctcvMieet below ihe values 
specified in Sulxlause 26.1, and small chips which do not adversely affect the prmeetion a«aintt elearic shock or 
moisture are neglected. 

Cracks not visible to Ihe naked eye and surface cracks in fibre reinforced mouldings and Ihe like art 
neglected. 



24.3 Rewirable accessories are filled with the lightest type of flexible cable (^ the smalksl 
cross-sectional area for the relevant rating specified in Table X. 

Non-rewirable accessories are tested as delivered. 

The free end of the cable, which is about 2.25 m long, is fixed to a wall at a height of 
75 cm above the floor, as shown in Figiire 8. 
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ne sample ,s held so ,hat ,he cable is horizomal and then i'J\^'"'^f": ^"".""1". " 
concrete Jloor. lUs » done e.ght t,mes. the cable being rotated through 45 at Us fmng 
each time. 

After the test, the samples shall show no damage within the meaning of this standard; in 
particular, no part shall have become detached or loosened 

Watertight accessories and those with a degree of protection 1PX7 and above shall 
withstand the relevant treatment specified in Clause 18. 

Accessories with enclosures of thermoplastic material shall withstand the test of Sub-clause 

19.4. 

Small ch.ps and dents which do not adversely affect the protection against electric shock or moisture are 
neglected. 

24.4 Son-rewirable accessories are subjected to a flexing test in an apparatus similar to that 
shown in Figure 9. 

The sample is fixed to the oscillating member of the apparatus so that, when this is at 
the middle of its travel, the axis of the flexible cable, where it enters the sample, is vertical 
and passes through the axis of oscillation. 

The oscillating member is so positioned that the flexible cable makes the minimum lateral 
movement when the oscillating member of the test apparatus is moved over its full travel. 

The cable is loaded with a weight such that the force applied is as sho]*>n in the 
following table. 

Table XII 



Preferred rated current 
A 


Force 

N 


Series I 


Series 11 


16 

32 


2D 

30 


20 

25 



A current equal to the rated current of the accessory is passed through the conductors, 
the voltage between them being the rated voltage. 

The oscillating member is moved backwards and forwards through an angle of 90° (45° 
on either side of the vertical), the number of flexings being 20 000 and the rate of flexing 
60 per minute. 

After the lest, the samples shall show no damage within the meaning of this standard. 

A flexing is one ttiovemenl. either backwards or forwards. 

For accessories having a rated current exceeding 32 A, details of the test are under consideration. 

24.5 Screwed glands are fitted with a cylindrical metal rod having a diameter, in millimetres, 
equal to the nearest whole number below the internal diameter of the packing, in 
millimetres. The glands are then tightened by means of a suitable spanner, the force shown 
in the following table being applied to the spanner for I min. at a point 25 cm from the 
axis of the gland. 
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Table XIII 



Diameter of 
lest rod 

mm 


Korce j 

N 1 
1 


Metal glands 


Ci lands of 
moulded material 


Up to and including 20 
Over 20 up to 
and including 30 
Over 30 


30 

40 

50" 


20 
40" 



" These values are provisional 

After the test, the glands and the enclosures of the samples shall show no damage within 
the meaning of this standard. 



25. Screws, curFent-carrying parts and coanections 

25. 1 Connections, electrical or otherwise, shall withstand the mechanical stresses occurring in 
normal use. 

Screws transmitting contact pressure and screws which are operated when connecting 
up the accessory and have a nominal diameter less than 3.5 mm shall screw into a metal 
nut or metal insert. 

Compliance is checked by inspection and. for screws and nuts transmitting contact pressure 
or which are operated when connecting up the accessory, by the following test. 

The screws or nuts are tightened and loosened: 

- ten times for screws in engagement with a thread of insulating material: 

- five times for nuts and other screws. 

Screws in engagement with a thread of insulating material are completely removed and 
reinserted each time. 

This removal and insertion of the screws or nuts shall be carried out at such a rate that 
the thread in the insulating material suffers no appreciable temperature rise owing to 
friction. 

When testing terminal screws and nuts, a copper conductor having the largest 
cross-sectional area in Table III. rigid (solid or stranded) for socket-outlets and appliance 
inlets and flexible for plugs and connectors, is placed in the terminal. 

The test is made by means of a suitable screwdriver or spanner. The maximum torque 
applied when tightening is equal to that shown in the Table XIV except that the torque is 
increased by 20% for screws in engagement with a thread in a hole which is obtained by 
plunging, if the length of the extrusion exceeds 80% of the original thickness of the metal: 
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Table XIV 



Metric 
standard 


Nominal diameter 
of thread 


Torque 

N m 


vaIue^ i mm 

1 

! 


1 


II 


III 


2.5 
3.0 

35 

40 

4 5 

5.0 

6.0 

SO 

10.0 

12.0 

14 

16.0 

20.0 

240 


Lp to and including 2.8 
over 2.8 up to and including 3.0 
over 3.0 up to and including 3.2 
over 3.2 up to and including 3.6 
over 3.6 up to and including 4-1 
over 4 1 up to and including 4.7 
over 4.7 up to and including 5.3 
over 5.3 up to and including 6.0 
over 6 up to and including 8.0 
over 8 up to and including 10 
over 10 up to and including 12.0 
over 12.0 up to and including 15.0 
over 15.0 up to and including 20.0 
over 20.0 up to and including 24.0 
over 240 


0.2 

0.25 

0-3 

0.4 

0.7 

0-8 

0.8 

1.2 

2.5 


0.4 
0.5 
0.6 
0.8 

1.2 
1.8 
2.0 
2.5 
3.5 
4.0 


0.4 

0.5 

0.6 

0.8 

1.2 

1.8 

2.0 

3.0 

6.0 

10.0 

14.0 

19.0 

25.0 

36.0 

50.0 



Column I 



Column II 



Column III 



applies to screws without heads which when tightened do not protrude from 
the hole, and to screws which cannot be tightened by means of a screwdriver 
having a blade wider than the diameter of the screw. 



applies to other 
screwdriver. 



screws and nuts which are tightened by means of a 



applies to screws and nuts which can be tightened by means other than a 
screwdriver 



Each time the clamping screwfs) or nut(s) is (are) loosened, a new conductor shall be 
used for a further connection. 

When a screw has a hexagonal head with means for tightening with a screwdriver and 
the values in columns 11 and III are different, the test is made twice, first applying the 
torque specified in column III to the hexagonal head and then, on another set of samples, 
applying the torque specified in column II by means of a screwdriver. If the values in 
columns II and III are the same, only the test with the screwdriver is made. 

After the test for clamping screws or nuts, the clamping unit shall not have undergone 
changes that adversely affect its further use. 

For tnanlle terminals, the specified nominal diameter is that of the slotted stud. 

For mantle terminals in which the nut is tightened by means other than a screwdriver and for which the 
nominal screw diameter is over 10 mm. the value of the torque is under consideration. 

Screw, or nuu which are operated when connecting up the accessory include terminal screws or nuts, assembly 
screws Krews or fixing coven, etc. but no. conneclions for screwed conduits and screws for fixing socket-outlets 
or appliance inlets to the mounting surface. 

The shape of the blade of the test screwdriver shall suit the head of the screw to be 
tested. 

The screws and nuts shall not be tightened in jerks. 

Damage to covers is neglected. 
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25.2 Screws in engagement with a thread of insulating material and which are operated when 
connecting up the accessory shall have a length of engagement of at least 3 mm plus 
one-third of the nominal screw diameter, or 8 mm, whichever is the shoner. 

Correct introduction of the screw into the threaded hole shall be ensured. 
Compliance is checked by inspection, by measurement and by manual test. 

The requirement with regard to correct introduction is met if introduction of the icre* in i sluniing minner 
is prevented, for example by guiding the screw by the pan to be fixed, by a receij in the threaded hole or bv 
the use of a screw with the leading thread removed. 

25.3 Electrical connections shall be so designed that the contact pressure is not transmitted 
through insulating material other than ceramic, pure mica or other material with 
characteristics no less suitable,- unless there is sufficient resiliency in the metallic parts t< 
compensate for any shrinkage or yielding of the insulating material. 

Compliance is checked by inspection. 

The suitability of the material is considered with respect to its dimensional siabilii) 

25.4 Screws and rivets which serve as electrical as well as mechanical connections, shall be 
locked against loosening. 

Compliance is checked by inspection and by manual lest. 

Spring washers may provide satisfactory UKking 

For rivets, a non<ircular shank or an appropriate notch may be sulfitieni 

Sealing compound which softens on heating provides saiisfaaory locking only (or htcw conneaionv rut suhicci 
to torsion in normal use. 

25.5 Current-carrying parts, other than terminals, shall be either of: 

- copper; 

- an alloy containing at least SCo copper; 

- or other metal no less resistant ,to corrosion than copper and having mechanical 
properties no less suitable. 

Compliance is checked by inspection and. if necessary, by chemical anahsis. 
The requirements for terminals are included in Clause II. 

25.6 Contacts which are subjected to a sliding action in nonnal use shall be of a metal 
resistant to corrosion. 

Springs ensuring the resiliency of contact tubes shall be of metal resistant to corrosion 
or be adequately protected against corrosion. 

Compliance is checked by inspection and. if necessary, by chemical analysis. 

A test for determining the resistance to corrosion or the adequacy of the proieci.on ..ga.nsi corrosi.m .s under 
consideration. 
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26. - Crecpage distaaces, clearaaccs aad distaaccs through sealiag compound 

26.1 Creepage distances, clearances and distances through sealing compound shall be not less 
than the values in millimetres shown in Table XV. 

Table XV 



1 


Insulation voltage of the accessory 
V 


Up to and 

including 

50 


Over 50 up to 

and including 

415 


Over 415 up 

to and 
including 500 


Over 

500 


Crffpufif Ji stunt t 

1 between live pans of different polarit> 
1 2 bel*een \\\c pans and: 
- accessible metal part'^. 
earthing contacts, fixing screws and similar 
devices. 
' external assemhlv screws, other than screws 
which are on the engagement face of plugs 
and are is^^latcd from the earthing contacts 


3 
3 


4 
4 


6 
6 


10 
10 


1 C/t'uiathe 

] .V between h\e parts of different polarity 

i 4 between live parts and. 

1 - accesMbIc metal part% not listed under 

j Hem 5 

I earihmc coniaclv fixmg wrews and similar 

i de\ iceN 

; vi> exicrn.il assemblv screws, other than 

] >crew> whtch arc on the engagcmeni face 

■M plugs and are isolated from the eanhing 

contact-. 
J ^ hcivncen to-c par^^ jnd 

metal enclosures, if not Imed with insulat- 
' ing material 

surface on which the base of a sockcl-out- 

Ici is mounicd 
ft K-l^^ecn live parts and the bottom of any 
coiulucior recess m the base of a s(Kkel-out- 
)ei 


2.5 

2.5 

4 

4 


4 

4 

6 

5 


6 

6 

10 

10 


8 

8 

10 
10 


ih\ftiiui ihr,tu\;h ieulntfi atmpounj 

between Inc parts covered with at least 

- "^ mm of scaling a>mpi>und and the surface 
on which the base of a siKket-tiuile! is 
moimied 

S between hvc parts covered with at least 

- mm of scaling compt.iund and the b<?ttom 
ol any conductor recess m the base of a 
stHkct i^ullet 


2.5 
2.5 


4 

4 


6 

5 


6 

5 



Compliance is checked by measurement. 

tor rewirahle accessories, the measurements are made on the sample fitted with 

conductors of the largest cross-sectional area specified in Table III. and also without 

iomluctors For non-rewirahle accessories, the measurements are made on the sample as 
delivered 

Sockc-outlets and connectors are checked when in engagement with a plug and also 
without a plug. 
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The contribution to the creepage distance of an> grtKi%c lc» ih»n I mm wije u hmiieii i« Hi ».dih 
Any air gap less than I mm wide is ignored in computing the lotil cle*rMnce 

The surface on which the base of a socket-outlet is mounted includes »n> surface »iih which the h»»e is in 
contact when the socket-outlet is installed. If the base u provided with a metal pUie at the back, this pUic u 
not regarded as the mounting surface. 

26.2 Sealing compound shall not protrude above the edge of the cavity in which it is 
contained. 

Compliance is checked by inspection. 



27. Resistance to heat, fire and tracking 

27.1 Accessories shall be sufTiciently resistant to heat. 

Compliance is checked by the tests of Sub-clauses 27.2 and 27.3. 

27.2 The samples are kept for 1 h in a heating cabinet at a temperature of 100 ± 5 T. 

They shall not undergo any change impairing their further use, and sealing compound 
shall not flow to such an extent that live parts are exposed. 

Marking shall still be easily legible. 

A slight displacement of the sealing compound is neglected. 

27.3 Parts of insulating material are subjected to a ball-pressure test by means of the 
apparatus shown in Figure 10. 

The surface of the part to be tested is placed in the horizontal position and a steel ball 
of 5 mm diameter is pressed against this surface by a force of 20 M. 

The test is made in a heating cabinet at a temperature of: 

125 ± 5°C for parts supporting live parts of rewirable accessories: 

80 ± 3 "C for other pans. 

After I h. the ball is removed and the diameter of the impression measured For 
materials which show deformation, this diameter shall not exceed 2 mm. 

For elastomeric materials a lest is under consideration. 
The lest is not made on parts of ceramic material 

27.4 External parts of insulating material and insulating parts supporting live parts of 
accessories shall be resistant to abnormal heat and to fire 

Compliance is checked by the glow-wire test given w I EC Publication 695-2-1 with the 
following specifications. 

The test apparatus is shown in Figures I la and lib 

A piece of white pinewood hoard approximately W mm thick and covered with a single 
layer of tissue paper, is positioned at a distance of 20() ± 5 mm below the place where the 
glow-wire is applied to the accessory. 
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Tlie lemperuiure i>) the lip of the glow-wire is: 

650 ± 10 C for parts oj insulatirtg material not necessary to retain current-carrying parts 
and pans „( the earthing arcuiis in position, even though they are in contact 
with them. 

850 ± 15 CJor parts of insulating material necessary to retain current-carrying parts and 
parts of the earthing circuits in position. 

Te\t$ arc not made on gfandi jnd sealing compounds. 

Duration of the application is iO ± Is. 

The accessories are stored for 24 h in an atmosphere having a temperature between 15 °C 
and 35 C and a relative humidity between 45% and 75% before starting the test. 

The tip of the glow-wire is applied to the following places: 

- in the middle of one external part for each material, with the exception of glands and 
sealing compounds: 

- in the middle of an insulating contact-carrying part for each material. 

The tip is applied to flat surfaces and not to grooves, knock-outs, narrow recesses or 
sharp edges and if possible not less than 9 mm from the edges of the accessories. The 
movement of the tip of the glow-wire into the accessory shall be mechanically limited to 
7 mm. 

The lest is made on one specimen. In case of doubt regarding the results of the lest, the 
test is repeated with two further specimens. 

The accessories are considered to have withstood the glow-wire test if: 

- there is no visible flame and no sustained glowing, or 

- flame or glowing of the specimen or of the surroundings extinguish within 30 s after the 
removal of the glow-wire, and the surrounding parts have not burned away completely. 
There shall be no permanent ignition of the tissue paper 

27.5 Insulating parts supporting live parts shall be of material resistant to tracking. 

For materials other than ceramic, compliance is checked by the following test. 

A flat surface of the pari to be tested, if possible at least 15 mm x 15 mm, is placed in 
the horizontal position. 

Two electrodes of platinum or other sufficiently non-corrosive material, with the dimensions 
shown in Figure 12 are placed on the surface of the sample in the manner shown in that 
figure. .10 that the rounded edges are in contact with the sample over their whole length. 

The force exerted on the surface by each electrode is about I N. 

The electrodes are connected to a 50 Hz supply source having a voltage of 175 V. of 
substantially sine-wave form. The total impedance of the circuit when the electrodes are 
short-circuited is adjusted by means of a variable resistor, so that the current is 1.0 ± 0.1 A 
and cos 9 is 0.9 to I. An overcurrent relay, with a tripping time of at least 0.5 s, is 
included in the circuit. 

The surface of the .sample is wetted by allowing drops of a solution of ammonium 
chlonde ,n distilled water to fall midway between the electrodes. The solution has a volume 
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resistiyirv of 400 Q an al 25 C. a,rn-spo,nim^ lo u comeniiau.m m ah„ui «l Ih. drops 
have a volume of :ir: mm and tall from a hai;hi of Mi mm to 4ii mm 

The time interval between one drop and the nt\i n Mi ± 5 s 

,\'o Jhshover or breakdown between electrode', shall ocrur before a total ol Ml drops has 
fallen. 

Care IS taken ihai ihe eleclroJes arc Jimh. L<<rrccil\ shai'ed jiij u'lteiils [viMiu-neJ Ivlou- eaih irsi is ^la^cd 

In case of doubi, the icM is repealed .mi j ncu. vci .'( sann.lcs 

The lest is noi made on accessories lusine raicJ .-ixiaimj; \,.|ijj!es noi c»crcdiii(; Mi \ 

A revision of this lesl is under consideralion 



28. Resistance to rusting 

Ferrous parts, including enclosures, shall be adequately protected against rusting. 

Compliance is checked by the following test. 

All grease is removed from the parts to he tested, by immersion in carhon-teirachloride. 
trichloroethane or an equivalent degreasing agent for 10 min. The parts are then immersed 
for 10 min in a 10% solution of ammonium chloride in water at a temperature of 
20 ± 5 "C. 

Without drying, but after shaking off any drops, the parts are placed for 10 min in a 
box containing air saturated with moisture at a temperature of 20 ± 5 C. 

After the parts have been dried for 10 min in a heating cabinet ai a temperature of 
JOG ± 5 °C. their surfaces shall show no signs of rusl. 

Traces of rust on sharp edges and any yellowish film remosahle by ruhhinii are ignored 

For small helical springs and Ihe like, and for inatccssihle parts exposed to abrasion, a layer ol grease may 
provide sufficient protection against rusting Such pans are subjected to the test only il there is doubt about the 
effectiveness of the grease film and the lest is then made without previous removal of the grease 
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, — Socket-outlet 
-Plug 



Supply -^ 



Plug and socket-suHet 



Flexible cable 




Flexible cable 



Appliance coiipler 



Appliance 



Connector 



Appliance inlet 



Fig. I. — Diagram showing the use of the accessories. 
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5 ±0.5- 




180 



8Ci 



90- 



60 

- 30 - 

90- ,201 -i 



wr^m 




Cydndrical 



. C~\ \^ SectKxi C-C 



£$2S 



ff^- 



Detail , X 
(Example) 




Sphefical ^ 



Chamfef all edges 



Part 



Pan 2 View on back side Pan 1 



5^ -^EB- 



Linear dimensions in millimetres 



Tolerances on dimensions without specific 
tolerance: 

on angles: _," 

on linear dimensions: 

up to 25 mm: *oo! 

over 25 mm: ±0.2 



Material of finger; e.g. heat-treated steel 

Binh joinn of this finger ma> Sc hem ihi(>u(!h .m angle 
of 90 ■*,',". hul in one and ihc same dircmon ^^nlv 

L'&ing the pin and groove vilunon is onh one of Ihe 
pouihle approaches in order lo limii Ihc Sending «ngle 
to 00° For this reason dimensions and tolerances of 
these details are not gisen in the drawing The atlual 
design must ensure a W Sending angle mlh a to 
+ 10' tolerance 



Fig. 2. — Standard test finger. 
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Inside diameter of tube 15 mm. 

Holes 04 mm in diameter at 50 mm centres through 
wall inside bend of tube, over an arc subtending an 
angle of 60° on either side of the vertical 



Fig. 3. — Spray apparatus. 



U 



IS/IK.C 309-1 ( I9«8 1 




Bowl 



Dimensions in millimetres 

Fig. 4. — Splash apparatus. 
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n (1 [] 

3P + N+4:r 



Fig, s. _ Circuit diagrams for breaking capacity and normal operation tests. 
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Crank 



Excentric 




Dinwnsiotis in mtlUmt'Jrt-s 



Fig. 6. — Apparatus for testing the cable anchorage. 
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-Release cone ,- Release bar 

Cone spring 



r Release-mechanism spring 
Release jaw 



- Hammer head 




- Hammer spring I— Hammer shaft i— Cocking knob 



F'G 7. — Impact-test apparatus. 




>/^//d}//. 



Sample 



/^/w/y//yy/ . >^ >^^vv//yy^>;-/^yyyyyy^; 



Dimemions in millimetres 



Fic. 8. — Arrangement for mechanical strength test for 



plugs and connectors. 
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Device for fixing — / 
the sample 



Axis of oscillation 




Weight 



Dimensions in millimetres 

Fig. 9. — Apparatus for flexing lest. 




Spherical 



Fig. 10. — Ball-pressure apparatus. 
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iii ly | iiiii f / 



1 pt>MlK>ning clamp 

2 carnage 

3 tc"iuining cord 

4 haw plaic 



6 steep 

7 scale for measure of flame 

8 scale for penetration 

9 glow-wire 

10 break-through in base plate for panicles 
falling from the specimen 



Fi(,. I la. — Test apparatus (example). 
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Z 



L^ 




12 + 1-H 



Dimensions in millimetres 

1 glow-wire hard soldered al 3 

2 thermocouple 

3 stud 

Fig. lib. — Glow-wire and position of the thermocouple. 
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Electrode 



Sample 



2 + 0.1 



i— 

5 + 0.1- 



30° 



/.^■-^ Slightly rounded edge 
U-0.15 + 0.05 



Dimensions in millimelres 



Fig. 12. — Arrangement and dimensions of the electrodes for the tracking test. 
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Conductor cros 


-sectional area 


Gat 


ge i 


Flexible 
{mm') 


Rigid (solid or stranded) 
(mm') 


Diamelre a 
(mm) 


Tolennoes for a 
(mm) 


1.5 


1,5 


2.4 



-0,05 


2,5 


4 


2.8 


U 
-0.05 


4 


6 


3,6 



-0,06 


6 


10 


4,3 



-0.06 


10 


- 


S.J 



-0.06 


16 


25 


6.9 



-0.07 


50 


70 


12.0 



-0.08 


70 


- 


14.0 



-0.08 


- 


150 


18.0 



-0.08 


150 


185 


20.0 



-0.08 



Dimensions in millimeim 



Maximum cross-section of conductors and 
corresponding gauges. 

Material: steel 



Fig. 13. - Gauges for testing insertability of round unprepared conductors having the 
maximum specified cross-section. 
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la Pillar icrminaK 



ca 




r^ 




CD 



A 






S3 



2^ 



b c Screw icrminais 











!^ 



d. Stud lerminuls 





c Stiddlc lerminaK 



.fTtr:) (Tin 



,t^ 



m. 



V 



rnT) (TiT) 



R 



^^j_^ip 



Fig. 14. — i continued on page 55 ;. 
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f. Lug terminals. 





g. Mantle terminals. 



i 




tZ^ 



rA 



\^ 



/ 



Fig. 14. — Examples of terminals. 
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Clamping unit 



Bushing hole 




Fig. 15. — Equipment test arrangement. 
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APPENDIX A 



Metric and AWG/MCM 
conductor size 
equivalents 



Conductor 


size 


mm= 


AWG/MCM 


1,0 


18 


1,5 


16 


2,5 


14 


2^ 


12 


*^ 


10 


6,0 


10 


10 


8 


16 


6 


25 


4 


35 


3 


35 


2 


50 


1 


50 





70 


00 


95 


000 


95 


0000 


120 


250 


150 


300 


185 


350 


185 


400 


240 


500 



Notes I. — The nearest equivalent 
values are given for 
AWG/MCM and metric 
sizes. 
2. — Either of the two 
conduaors specified for * 
given test current range 
may be used. 
The values recommended by I EC 
Sub-Committee I7B are given as a 
guide for use while other ratings are 
under consideration. 
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Plugs, socket-outlets and couplers 
for industrial purposes 

Part 1: General requirements 

CORRIGENDUM 
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Page 2 
Subclause 2.1.1 

Add, at the end of the first sentence: 

... or incorporated in equipment. 

Subclause 2.2.1 

Add, at the end of the subclause: 

In general, a connector has the same contact 
arrangement as a socket-outlet. 

Subclause 2.2.2 

Delete the following sentence: 

In general, a connector has the same contact 
arrangement as a socket-outlet. 

Page 5 
Subclause 2.20 

Delete this subclause completely. 

Page 6 

Subclause 6.1.2 

Penultimate paragraph, altar to read: 

(hinged) lids. 

Page 7 

Subclause 7. 1. fifth dash 

Delete "or identification mark", remove 
the comma and add "or" between 
"name" and "trade mark". 



Subclause 7.2 

Delete the triangle around the two 
drops. 

Page 8 
Subclause 7.3 

Delete "or identification mark' 

remove the comma and add "or" 

between 'name' antf "trade mark" 

Add, at the end of this subclause: 

Ttie marking for rated current, nature of 
supply, rated operating voltage and 
(manufacturer's name or trade mark or 
ttie responsible vendor's name or trade 
mark) the name, trade mar1( of the 
manufacturer or of the responsHDle 
vendor, may be repeated on the M, if 
.any. 



Page g 
Subclause 7.6 

Delete "or identification mark", remove 
the comma and add "or" between 
"name" and "trade mark". 

Page 24 
Subclause 19.2.1 

Delete the whole paragraph d) 

Subclause 19.2.2 

Delete the whole paragraph d). 
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Page 30 
Table IX 

In the third column, write: 

lEC 245-4, 

In the first column, delete from the title 
the footnote number ^^ and delete the 
corresponding note following the table. 

Page 31 
Table X 

In the last column, add the footnote 
number ' to two dashes. 



Page 32' 
Table XI 

Add "Pull" to the title of the third 
column. 

Page 36 

Add. at the end of the page: 

Screwed connections will have been 
partially checked by the tests of clauses 
21 and 24. 

Page 57 

Delete Appendix A. 
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(Continued from second cover) 



The text of TEC Standard has been approved as suitable for publication as Indian Standard without deviation. 

In the adopted standard certain terminology and conventions are not identical with those used in Indian Standards, 
attention is specifically drawn to the following: 

(a) Wherever the words 'International Standard' appear, referring to this standard, they should be read 
as 'Indian Standard'. 

(b) Comma (,) has been used as a decimal marker while in Indian Standard, the current praaice is to use 
a point (.) as the decimal marker. 

Only English language text in International Standard has been retained while adopting it as Indian Standard, and 
as such the page number given here are not the same as in lEC publication. 

CROSS REFERENCES 

In this Indian Standard, the following International Standards are referred to be read in their respective places : 

International Standard 



EC Pub 227-1 (1979) 
EC Pub 228 (1978) 
EC Pub 245-4 (1979) 

EC Pub 529 (1989) 

EC Pub 320(1981) 
EC Pub 83 (1975) 



Corresponding Indian 
Standard 

IS 694 : 1990 PVC insulated cables 
for working voltages up to and in- 
cluding 1 100 V (third revision) 

IS 8130 : 1984 Conductors for insu- 
lated electric cables and flexible 
cords (first revision) 

IS 9968 (Part 1 ) : 1 988 Elastomer-in- 
sulated cables: Part 1 For working 
voltages up to and including 1 100 V 
(first revision) 

IS 12063 : 1987 Qassification of 
degrees of protection provided by 
enclosures of elecoical equipment 

m 

Nil 



Degree of 
Equivalence 

Technically 
equivalent 

Technically 
equivalent 

Technically 
equivalent 



Technically 
equivalent 



EC Pub 947-3 (1990) (Superseding 
EC 408) 



Identical 



EC Pub 695-2-1 (1980) 



do 



IS 13974 (Part 3) : 1993 Specifica- 
tion for low-voltage switchgear and 
conu-ol gear : Part 3 Switches, dis- 
connectors, switch disconnectors 
and fuse combination units (Super- 
seding IS 4064 (Part 1 and Part 2) 

IS 11000 (Part 2/Sec 1) : 1984 Fire 
hazvd testing: Part 2 Test methods. 
Section 1 Glow wire test and guidance 

For the purpose of deciding whether a particular requirement of this standard is complied with toaJ value, 
observed or calculated expressing the result of a test, shall be rounded off in accordance with IS 2 : ij*^ 'tules 
for rounded off numerical values (revised)'. The number of significant places retained in the rounded otT value 
shall be the same as that of the specified value in diis standard. 
This standard also inciwies a corrigendum which is given at the end. 



Borcau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
hannonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publitations), BIS. 

Review of Indian Sundards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically, a sundard along with amendments is reaffirmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users 
of Indian Standards should ascertain that they are in possession of the latest amendments or edition by 
referring to the latest issue of 'BIS Handbook' and 'Standards Monthly Additions'. 

This Indian Standard has been developed from Doc : No. ETD 14 (2813). 
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